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TENT COOPERATION TRE. V 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61 .2) 


To 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C. 20231 
ETATS-UNIS D'AMERIQUE 

in Its capacity as elected Office 


Date of mailing (day month year) 

22 October 1999(22.10.99) 




International application No. 

PCT/SE99/00395 


Applicant's or agent's file reference 

PCT 51001 It 


International filing date (day/month year) 

12 March 1999 (12.03.99) 


Pnorrty date (day. month/year) 

13 March 1998 (13.03.98) 


Applicant 

APPELQUIST, H^kan eta! 



1. The designated Office is hereby notified of its election made: 



X in the demand filed with the International Preliminary ExarrTining ALJthority on: 

23 August 1999 (23.08.99) 

I [ in a notice effecting later election filed with the International Bureau on: 



2. The election [ X | 

□ 



made before the expiration of 1 9 months from the priority date or where Rule 32 applies, within the time iimit under 
Rule 32, 2(b). 







A:/^''or :et: off.cer 






The International Bureau of WlPO 








34, chemin des Colombettes 




F. Baechler 




121 1 Geneva 20, Swrtzerland 






F a c s 1 ri 


me No.: i4^-22) 740.14.35 


'^e'o D 0 c- 0 : i 4 ' ■ 


22: 338 ^3 3.-^ 



PC^ IB 331 (..jlv : 992.1 



..nth the one chosen oy the apphcant name or t^^o-letier code of that A uthonn- maWKdicated bv 

IPEA/ SE 



ormoreAuthomiesare competent, 
tne applicant on the line below: 



PCT 



DEMAND 



CHAPTER II 



, . ^ "nder Anicle 3 1 of the Patent Cooperation TreaU' 

""^^""^^ imemational application specified below be the subiect of 

mtemafonal prelim,nar> examination according to the Patent Cooperation Trea^ and 
hereb> elects all eligible States (except where othenvise iiidicaied). ' 



Identification of IPEA 



For International Prehminar. Examining Authorm use onh 

j 

[ Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 



international application No. 

PCT/SE99/00395 



International filing date (day,monthyeari 

12/3/99 



Applicant's or agent's file reference 
PCT 51001 AK 



(Earliest) Priorit\ date (day/month.'year) 

13/3/98 



Title of invention 

"A support device' 



Box No. II APPLICANT(S) 



Name and address: ('^^J^fj^^ ; telephone \o 

Theaddressmustmcludepostalcodeandnameof country.) \ ^^'^P^^"^ 

Alfa Laval AB 
SE-147 80 Tumba 
Sweden 



Facsimile No. 



Teleprinier No.: 



I 



State (that is, countryj of nationalit>': 

Sweden 



State (that IS, country; of residence: 

Sweden 



Name and address: rFamUynarr^JoHo^edby given name; for a iegaU^^^^^^ The addressmustincludeponalcodeandname of country , 

APPELQUIST, Hakan 
Hogsa tersvagen 18 
SE-141 44 Huddinge 
Sweden 



State^r/2a/;j, ccumrvy of nationality': 

Sweden 



State (that is, country^) of residence: 

Sweden 



Name and address: (F amily name folio., dbygrvenname: for a legal enti^^^^^^^ Tne address must include postal code and name of countryj 



SETTERBERG, Jan 
Hallebergs vagen 2 5 
SE-141 41 Huddinge 
Sweden 



State ( that is. country/ of nationality' : 

Sweden 



State (that IS, countryj of residence; 

Sweden 



I I Funher applicants are indicated on a continuation sheet. 



Form PCT/IPEA/401 (first sheet) (July 1998) 



See Sotes to the demand form 



Sheet No. 



Imemaijona! apphcation No. 

PCT/SE99/00395 



Box No. Ill AGENT OR COMMON REPRESENTATI\T; OR ADDRESS FOR CORRESPONDENCE 



The following person IS x agent [ [ common representative 



and I X| has been appointed earlier and represents the applicant(s) also for international preiiminan.' exammation. 

I I IS hereby appointed and an> earlier appointment of (an ) agent( s)/common representative is hereby revoked. 

I 1 IS hereb> appomted. specificalK for the procedure before the International Prelimmary Exammmg Authority, m addition to 
the aseniisKcommon representative appointed earlier. 



Name and addressi (Family name tolto^ved by given name for a le^ai ennry-. full o/Jlaai aesignanon. ! Telephone Nc. 
7~he address musi include postal coae ana name of country-. / I 

BJERKENS PATENTBYRA KB, represented by \ QS'^^^ Q8 70 



BERGLUND/ Stefan: BJERKEN, Hakan; i Facsimile No.: 

FRODERBERG, Oskar; ISRAELSSOISl , Stefan; or \ 

OLSSON, Jan; j 08-663 02 60 

OS t ermalmsgat an 58 Teleprinter No. 

SE-114 50 Stockholm 
SWEDEN 



□ Address for correspondence: Vlark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Statement concerning amendments:* 

1. The applicant vvishes the international preliminary examination to start on the basis of: 
I ^1 the international application as originally filed 

the description | | as originally filed 

I I as amended under Anicle 34 

the claims | | as originally filed 

I I as amended under Article 19 (together with any accompanying statement) 
I I as amended under Anicie 34 

the drawings | | as originally filed 

I I as amended under Article 34 

2. I I The applicant wishes any amendment to the claims under Anicle 19 to be considered as reversed. 

3. I I The applicant wishes the start of the international preliminar>' examination to be postponed until the expiration of 20 months 

from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 1 9 o: a notice from the applicant that he does net \\ ;sh tc make such amendments 'Rule 69. U:i)). H'hiz check- 
box may be marked only where the time limit under Article 19 has not yer expired.) 

Where no check-box is marked, international preiimmary examination will stan on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the intemationai application 
under Article 34 arc received by the Intemationai Preliminarv' Examining Authorirv' before it has begun to draw up a wrinen opinion 
or the international preliminary examination report as so amended. 



Language for the purposes of international preliminary examination: Eng 1 1 sh 

I X I which is the language in which the international application was filed. 

I I which is the language of a translation furnished for the purposes of international search. 

I X I which is the language of publication of the intemationai application. 



X which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter 11 of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IP£Ay'401 (second sheet) (July 1998) 



See Notes to the demand form 



Sheei No 3 



Inierr.aiioaa! application No. 

PCT/SE99/00395 



The demand is accompanied b>- the following elements, m the ianguage 
Box No. I\\ for the purposes of mtemaiional prehmmarv examination 


referred to in 


For Internationa! Preliminary 
Examining .Authorin use oni> 

received not received 


1 translation of mtemaiionai application 


sheets 


□ 


□ 


2 amendments unde^ .-\rticle 34 


sheets 


□ 


□ 


3. cop> (or. where required, translation) of 
amendments under Anicie ] 9 


sheets 


□ 


□ 


4. cop> (or. where required, translation) of 
statement under Article 19 


sheets 


□ 


□ 


5. lener 


sheets 


□ 


□ 


6. other (specifyi 


sheets 


□ 


□ 



Box No. \\ CHECK LIST 



The demand is also accompanied b> the item(s) marked belou': 

1. I X| fee calculation sheet 

2. I I separate signed power of anome> 

3. I I cop>- of general power of aTiome>-: 

reference number, if an\-: 



4. I I statement explaining lack of signature 

5. I I nucleotide and 

computer reada 

6. I I Qih^T (speclfyr■ 



5. I I nucleotide and or amino acid sequence listing in 
computer readable form 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



I\exi loeach signature . indicate the nameofihepersonsigningandthecapacityin y^hichthepersonsignsfifsuch capacin- is not obvious from reading the de ma ndj 

Stockholm, 19 August, 1999 
Bjerkens Patentbyra KB 



Stefan Berglund 

For International Prelimmar>' Examining Authorit> use onl\' 
1 . Dale of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1 (b): 



□ The date of receipt of the demand is AFTER the expiration of 19 months | i The applicant has been 
from the pnoritx date and item 4 or 5. below . does not appl> . ' ' informed accordmglv . 

□ The date of receipt of the demand is W'lTHFN the period of 19 months from the pnoriix- date as extended b\ vinue of 
Rule 80.5. 



^ I I Although the date of receipt of the demand is after the expiration of 19 months from the prionrv date, the delay in arrival 
I 1 IS EXCUSED pursuant to Rule 82. 



— ^i^— For International Bureau use onh 
Demand received from IPEA on: 



Form PCT/IPEA/401 (last sheet) (July 1998) 



See Soles to the demand form 



PCT 



CHAPTER II 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminarv examination 



Intemauona! 

application No pCT/ S E9 9 /O 0 3 9 5 



Applicant's or agent's 

file reference pCT 51001 AK 



Applicant 

Alfa Laval AB et al 



Calculation of prescribed fees 



1. Preliminary examination fee , 

2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants arej so' en- 
titled, the amount to be entered at H is 25% of the 
handling fee.) 

3. Toia) of prescribed fees 
Add the amounts entered at P and H 
and enter total in the TOTAL box 



Mode of Payment 

□ 



authorization to charee deposit 
account with the I PEA (see below) 



I I cash 



For International PreiiminarA Examining Authorit\ use onK 



Date stamp of the I PEA 



I I postal monev order 
I I bank draft 




□ 

I I other (specify 



Deposit Account Authorization (this mode ofpayment may not be available at all I PEAsj 



The IPEA 




is hereb> authorized to charge the total fees indicated above to m> deposit account. 



□ {this check-box may be marked only if the conditions for deposit accounts of the IPK4 so permit) is hereb> 
authorized to charge an\ deficiency or credit any overpaymeni in the total fees indicated above to 
m> deposit account. 



Deposit Account Number Date (day/monthyear; Signature 



Form PCT/IPE.A401 (.Annex) (Jul\ 1998) See Notes to the fee calculation sheet 



PCX 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



For receivine Office use oniv 



[ntemational Appiication No. 



International Filine Date 



Name of receiving Office and "'PCT International Application" 



Applicant's or agent's file reference 

(if desired) fI2 characters maximmnj PCT 51001 It 



Box No. I TITLE OF INVENTION 
"A support device" 




Box No. 11 APPLICANT 


Name and ^ddrtss- t Family name followed by given name: for a legal eniirw full official 
^^J^^^^^^fJ- address must include postal code and name of countrw The country of the 
address indicate a in this Box is the applicant s State ft hat is. country j of residence if ho State 
oj residence is indicated be low j ' ' 


1 

j 1 1 This person is also inventor. 


Alfa Laval AB 
SE-147 80 Tumba 
SWEDEN 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country; of nationalit\': 

Sweden 


State (that is. countryj of residence: 

Sweden 


This person is applicant | i ail designated rtr-i aJl designated States except i [ the United States | 1 the States indicated in 

tor the purposes of: 1 1 States 1 1 the United States of America L 1 of America onlv | | the Suopiemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed bv given name: for a legal entity, full official 
designation. The address must include pos talc ode and name of country. The country of the 
address indicated in this Box is the applicant sState (that is, country) of residence if ho State 
of residence is indicated below.) 

APPELQUIST, Hakan 
Hogsatersvag.en 18 
SE-141 44 Huddinge 
SWEDEN 


This person is: 

1 1 applicant only 

I X [ applicant and inventor 

1 1 mvtnior only (If this check-box 
IS marked do not Jill in below.j 


State :':hat is, soun:r,^ of naucrialitN . 

Sweden 


State iinai is. countryj of residence: 

Sweden 


applicant 1 ] all designated 1 f ail designated States except rTl the United States ! 1 the States indicated m 

tor the purposes of: 1 1 Sutcs I 1 the United Slates of America lAJ of America onlv 1 1 rh*. SMppi^-ment;,! Rnv 


1 x| Funher applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hcrcbv/has been appointed to act on behalf rjrn , \ r 

of the appiicant(s) before the competent International Authorities as: L_l ^^^"^ I I common representative 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country.) 

BJERKENS PATENTBYRA KB, represented by 

BERG LUND , Stefan ; ISRAELS SON , Stefan ; 

BJERKEN, Hakan; FRODERBERG, Oskar; or 

OLSSON, Jan; 

Ostermalmsgatan 58 

SE-114 50 Stockholm, SWEDEN 


Telephone No. 

08 - 662 08 70 


Facsimile No. 

08 - 663 02 60 


Tclepnntcr No. 


Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent 



Form PCT/RO/IOI (fir^t sheet) (July 1998) 



See Notes to the request form 



Sheet No. 



Continuation of Box No. Ill FLlWlER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of ihe following sub-boxes is used, this sheet should not be included in the reque 



of residence is indicated below 

SETTERBERG , Jan 
Hallebergsvagen 26 
SE-141 41 Huddinge 
SWEDEN 



This person is: 

I I applicant onl> 

I X I applicant and in\entor 

I I inventor only iff this check-box 
IS marked, do not fill in below. ) 



State fthat is. country-} of national it>-: 

Sweden 



This person is applicani 
for the purposes oi': 



State (that is, countryy of residence: 

Sweden 



□ all designated 1 I ail designated States except j 1 the United States | 1 :he States indicated in 
^States LJ the Ln.ted States of America bd of America onU Lj the sLppLmentar^ 



Name and address. 'Tamiiy name followed bv given name: for a legal entir\- full official 
designation. The address must include postal code and name of countr\' The countrvofthe 
address indicatedin this Box is the c — . > x 



of residence is indicated below. ^ 



i. , X - . — r..^ k,ijr„,t,, f , t_i^t*fii/ i/ic 

? applicant sState ('that is, country) of re side nee if no State 



This person is: 

I I applicant only 

I I applicant and inventor 

I I inventor only r//r/z/"5c/zecA:-/^ar 
is marked, do not fill in below.) 



State (that is, countr\'j of nationalir\': 



This person is applicant 
for the purposes of: 



State (fhat IS, country; of residence: 



□ 



all designated 
States 



□ all designated States except 
the Lnjted States of America 



□ the United States 
of America only 



j j the States indicated in 



the Supplemental Box 



Name and address: /Family name followed bv given name: for a legal entitx' full official 
designation. The address must include postalcode and name of country' The countrvofthe 
address indicatedin this Box is the applicant s State ('that is. countrvj of residence if no State 
of residence IS indicated below J y ^ 



State (that is, country) of nationalirv- 



This person is: 

I I applicani only 

I I applicant and inventor 

I I inventor only (If this check-box 
' IS marked, do not fill in below.; 



State ^that is counts.- > of --esi denes 



This person is applicant 
for the purposes of: 



I I all designated 



States 



□ all designated States except 
the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and ^ddrps. r family name follow-ed by given name: for a legal entity full official 
designation. The address must include postal code and name of country The countrvofthe 
address indicatedin this Box is the applicant sSiate (that is, countrx'j of residence if ho State 
of residence IS indicated below J ' y 



State (that is, country) of nationalirv: 



This person is applicant 
for the purposes of. 



This person is: 

I I applicant only 

[ I applicant and inventor 

I I inventor only (If this check- box 
is marked, do not fill in below^j 



State (that is, country) of residence: 



□ all designated 
States ~ 



□ ail designated Slates except | 1 the United States | ! the States indicated m 
the United States of America | | of America only | | the SupplementaJ Box 



□ 

Further applicants and/or (further) inventors are indicated on another continuation sheet 



Form PCT/RO/101 (contmuation sheet) (July 1998) 



See Notes to the request form 



Box No.V 



DESIGNATION OF 



Sheet No. 



The following designations are hcreb> made under Rule -t 9(a) fmark the appUcaole check-ooxes. a: least one must be -narked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana. GM Gambia, K£ Ken> a. LS Lesotho. \I^V Malawi. SD Sudan. SZ Swaziland. L G Uganda, 

ZW Zimbabwe, and an>- other State uhich is a Contracting State of ihe Harare Protocol and of the PCI 

□ EA Eurasian Patent: .AM Armenia, AZ Azerbaijan. BY Belarus. KG Kyrg> zstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation. TJ Tajikistan. TM Turkmenistan, and an>- other State \\W\ch is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

0 EP European Patent: AT .Austria. BE Belgium. CH and LI Switzerland and Liechtenstein. CY C>prus. DE German> . 

DK Denmark, ES Spam. FI Finland, FR France, GB United Kingdom. GR Greece. IE Ireland. IT ltal> . LU Luxembourg. 
MC Monaco. NL Netherlands. PT Portugal. SE Sweden, and an> other State which is a Contracting State of the European 
Patent Conv ention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso. BJ Benin. CF Central .African Republic. CG Congo. CI Cote d" K oire. CM Cameroon. 

GA Gabon. GN Guinea. ML Mali. MR .Mauritania. NE Niger. SN Senegal. TD Chad. TG Togo, and an> other State 
which is a member State of OAPI and a Contracting State of the PCT t' if other kind of protection or treatment desired, specify- 
on dotted line) 

National Patent (if other kind of protection or ireaiment desired, specify- on dotted liner 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

I — I 
I I 

□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 



AL 
AM 
AT 
AL' 
AZ 
BA 
BB 
BG 



Albania 

Armenia 

Austria utility model 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 



BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CU Cuba 

cz Czech Republic and utility model 

DE Germany and Utility model 

DK Denmark and Utility model 

EE Estonia and utility model 

Spain 



ES 
FI 
GB 
GE 
GH 



Finland Utility model 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HR Croatia 
Huneapv 
Indonesia 

Israel 

Iceland 

Japan 

Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea . . 

KR Republic of Korea 

KZ Kazakhstan 

LC Saint Lucia 

LK Sri Lanka 

LR Liberia 



HU 

ID 

IL 

IS 

JP 

KE 



n 


LS 


n 


LT 


n 


LU 


n 
1 — 1 


LV 


n 


MO 


n 


MG 


1—1 


MK 


i i 


.VI N 


n 


.vrw 


n 


.VIX 


n 


NO 


□ 


NZ 


□ 


PL 


□ 


PT 


□ 


RO 


□ 


RU 


n 


SD 


□ 


SE 


□ 


SG 


□ 


SI 


□ 


SK 


□ 


SL 


□ 


TJ 


□ 


TM 


□ 


TR 


□ 


TT 


□ 


UA 


□ 


UG 




US 


□ 


UZ 


□ 


VN 


□ 


YU 


□ 


ZW 



Lesotho . . 
Lithuania 
Luxembourg 
Lat\ la 



Vloneotia 



No PA ay 

New Zealand 

Poland 

Ponugai 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 



Sierra Leone 
Tajikistan . . 



Turkey .... 
Tnmdad and ' 
Ukraine . . . 



United States of .America . 



Uzbekistan 
Vict Nam . 
Yugoslavia 



Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance or this sheet; 



□ 
□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any dcsignation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is n ot con firmed be t'orc the expiration of 1 5 months from the pri oh t\' date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the 
payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 1 5 -month time limit. ) 



Form PCT/RO/lOl (second sheet) (July 1998) 



See Notes to the request form 



Box No, VI * PRIORITY CLAIM 



Filing date 
of earlier application 
( day/monthJvear) 



Item ( 1 ) 
13/3/98 



iiem (2) 



item (3) 



Sheet No. 



□ f unher priorirv 



Number 
of earlier application 



e indicated in ihe Supplemental Box. 



Where earlier application is: 



national application: j regional application:* 
countrv' j reeional Office 



9800832-9 



international application: 
receiving Office 



Sweden 



H Office IS requested to prepare and transmit to the International Bureau a cenified copv 

of the earlier apphcation(s) (only if the earlier application m^os filed with the Office which for the 
purposes of the present international application is the receiving Office/ identified above as item(s)- 

c^:^-.:^--^^^ .... 



(1) 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choiceof International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen: the two-letter code may be used): 

ISA / SE 



BoxNo. Vm CHECK LIST; LANGUAGE OF FILING 



Request to use results of earlier search; reference to that search afan earlier 
search has been earned out by or requested from the International Searching Authority/: 

Date (day/month/yearj Number Country for regional Office; 

9/10/98 SE 98/00208 Sweden 



This international application contains 
the following number of sheets: 

: 4 



request 

description (excluding 
sequence listmg part) 

claims 

abstract 

drawings 

sequence listing pan 
of description 



8 

2 
1 
3 



Total number of sheets : 



Figure of the drawings which p 
should accompany the abstract: ^ 



This mtemaiionai application is accompanied by the item(s) marked below: 



H fee calculation sheet 

□ separate signed power of attorney 

□ copy of general power of attorney: reference number, if any: 

□ statement explaining lack of signature 

□ priority documcnt(s) identified in Box No. VI as itcm(s): 

□ translation of international application into (language): 

□ separate indications concerning deposited microorganism or other biological material 

□ nucleotide and/or amino acid sequence listing in computer readable form 
a other ^:rpec/»y: US-report 



Language of filing of the 

international application: 



English 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity m which the person signs (fsuch capacity is not olTviousfrom reading the 

Stockholm, 12 March 1999 
B jerk ens Patentbyra KB 



Stefan Berglund 



request). 



1 . Date of actual receipt of the purported 
inicmaiional application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported intemationai application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority 

(if two or more are competent): loA / 



□ Transmittal of search copy delayed 
until search fee is paid. 



2. Drawings: 
I I received: 



□ 



not received: 



Date of receipt of the record copv 
by the International Bureau: 



For Intemationai Bureau use only 



Form PCT/RO/101 (last sheet) (July 1998) 



See Notes to the request form 



^ This sheet is not pc^^^nd does not count as a sheet of the /nrerrj^j^/ application. 



PCX 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 

file reference ' PCI 51001 It 



Applicant 

Alfa Laval AB et al 



For receivme Office use onK 



[ntemational application No. 



Date stamp of the receiving Office 



CALCULATION OF PRESCRIBED FEES 

1. TRANSMITT.AL FEE 



1 000:- 



2. SEARCH FEE ....... . 

International search to be carried out bv 



6 200:- 



fjf rw'o or more Iniernauonai Searching Authorities are competent in relation to me international 
application, indicate the name ofihe Auihonty which is chosen lo carry out ine imernationai searcn,j 



3. rNTERNATIONAL FEE 
Basic Fee 

The international application contains 18 sheets, 
first 30 sheets I 



3 500: 



bl 



remainine sheets 



additional amount 



b2 



Add amounts entered at b 1 and b2 and enter total at B 



3 500:- 



Designation Fees 

The international application contains desi 

4 X 800:- 



gnations. 



number of designation fees amount of designation fee 
payable fmaximum II) 

Add amounts entered at B and D and enter total at I 

iAppiicants from certain States are entitled to a reduction of~^% of the 

international fee. mere the applicant is (or all applicants are} so entitled the 

totaiiobeenteredat[is25%oJthesumoftheamountsenteredatBandD.) 

FEE FOR PRIORITY DOCUMENT (f applicable) 



3 200;- 



6 700:- 



5. TOTAL FEES PAYABLE 

1 Ada amounts enterea at T. S, I and P. and enter total in the TOT.\L box 



SEK 13 900: 



TOTAL 



I "1 The designation fees are not paid at this time. 



MODE OF PAYMENT 



□ 
□ 



authorization to charge 
deposit account (see beiow) 

cheque 

postal money order 



I I bank draft 
I [ cash 

I j revenue stamps 



I I coupons 

I I other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/ r~J is hereby authonzed to charge the total fees indicated above to my deposit account. 

□ is hereby authonzed to charge any deficiency or credit any overpayment in the total fees indicated above to mv 
deposit account. 

□ is hereby authorized to charge the fee for preparation and transminal of the priority document to the International 
Bureau of WIPO to my deposit account. 



Deposit Account No. 



Date (day/ month/year) 



Signature 



Form PCT/RO/101 (Annex) (July 1998) 



See Notes to the fee calculation sheet 



1 

IN ri:RNA riONAL SKARCH REPORT 



IiUernational application No. 

PCT/SE 99/00395 



A. ci.ASSiriCA'noN or sLBJE:cr mapi r:R 



IPC6: B04B 9/12 // F16C 27/04. F16F 3/12 

Accnrding lo I nlcrnaiujnal P;^lcnl Cia.s.sification flPC^ or :o b'.^ih naiional classiHcalion and IPC 



Minirr/jrr. docurr.cnuiiior; searched (c;a5;s)r;ca::()n sy.sicrr^ f^iLuwed by cl;t.^sif:caLion symbols') 

IPC6: B04B, F16C, F16F 



DucumcnuLion searcncd oihcr than minimum documeniaiion lo the cxicni thai such documents are included in ihe fieids searched 

SE,DK,FI,NO classes as above 



KlecLrnnic dau bai-c consuiicd during Lhc inicrr.aLional search ^name of data base and, where practicable, search lerms used) 



WPI, EPOC 



c DocUi\u:\rs coNsif:)F:RFD bh Rr:i,[:vANr 



Category' 



Citanon of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



SL bObiZa C2 (ALFA LAVAL AB) , 30 June 1997 
(30.05.97) 



US 2487343 A (F.S. KOPF) , 8 November 1949 
(08.11.49) 



DE 2626169 Al (SKF INDUSTRIAL TRADING AND 

DEVELOPMENT CO. B.V.), 23 December 1976 (23,12.76) 



US 4854556 A (PIETRZAK), 8 August 1989 (08.08.89) 



1-10 



1-10 



1-10 



1-10 



X| f'^i-lJit-^r docurnciils arc listed in the continuation of Box C. See patent family annex. 



Special caicgoncs of a ted documents: 

U-'ioimcnt dcrmmji tnc general <:iatc ni the art \vh:ch 15 mn considered 
lo he 01 particular relevance 

erne: documcnl hut puhitshcd on or after lhc intcmationaJ filing date 

aocumcnl which may ihrtnv dounts nn pnoniy claim(s) or which is 
Glcd to c^ahlish the publicaiion dale of another ciiauon or other 
spena) rcasfm (as spccilicdt 

documcnl rcfemni^ to an oral diiciosure. u<;c. c.xhjhiiion or other 
means 

document puhh'jhed pnor \n the intcmaciona! fjiin^ date hut later than 
the pnonty date claimed 



later document puhii^cd after the intcmanonal filing date or onont . 
date and not m conflict with the appiicaOon but alcd^o under <^and 
the pnnnple or theory undCTl>ing Lhc mvcnaon 

"X " documcnl of particular relevance: the claimed invention cannot ho 
considered novel or cannot be considered lo involve an mvcntr-c 
step when Lhe document is taken aJone 

'Y ' documcnl of particular relevance: the claimed mvcnOon cannot rc 
considered lo mvoivc an invent: vc step \vhen the documcnl i<: 
combined with one or more other such documents, such com.nmation 
bang obvious 10 a person stalled m Ihe art 

"&" document member of the same patent family 



Date ol the actual complcljuit of tfic mUTnatiorinl search 



21 June 1999 



\ainc and mailing address ol lhc IS A 

Swedish Patent Office 

Box 5055. S-102 42 STOCKHOLM 



Date of mailing of the international search report 

9 July 1999 



hornn PC!" ISA 210 (scmnd shecti {July 



Authorized ofilcer 

Sune Sbderling / MR 

ircler>hone No. - 46 8 "82 25 00 




IM KRNATIONAL SLARCH RLTOR T 


IrUcrnaiional application No. 

PCT/SE 99/00395 


c (Coiitinuaiion). nocuvtf:N 1 s coNsiof^Rro TO bf: RF-LE:VANr 


Category * 


Citation of Oocumcnt, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 4874154 A (ZIMBONE), 17 October 1989 (17.10.89) 


1-10 


Y 


US 4957277 A (PATON), 18 Sept 1990 (18.09.90) 




1-10 

i 


1-iirm PCI ISA 2i!) (ccinun-j.-ilion uf second sncf.i (July 1V921 






INTERNA riONAL SEARCH REPORT 




International application No. 


IrirorniTtuifi on 


patent family members 












01/06/99 


PCT/SE 


99/00395 


Palcnl dncumenl 


iLihjjcjition 




l^aLcni family 




Publication 


ciied in search report 


dale 




rT;cmber(s) 




dale 


SE 505128 C2 


30/06/97 


CN 


1166143 


A 
M 


Pfi /I 1 /Q7 
CO/ i X/ J / 






EP 


0794836 


A 


17/09/97 






SE 


9503527 


A 

r\ 


1 1 /OA/QJ 






US 


5800070 


A 


01/09/98 






wo 


9713583 


A 


17/04/97 


us 2487343 A 


AO/11 / A r\ 

08/11/49 


NONE 






DE 2626169 Al 


23/12/76 


CH 


608284 


A 


29/12/78 








2316482 A,B 


28/01/77 






NL 


7606466 


A 


22/12/76 






SE 


7606945 


A 


21/12/76 


US 4854566 A 


08/08/89 


AT 


66054 


T 


15/08/91 






DE 


3771993 


A 


12/09/91 






EP 


0263970 A,B 


20/04/88 






SE 


0263970 


T3 








PR 


2603959 


A.B 


18/03/88 






GR 


3002771 


T 


25/01/93 






JP 


1834495 


C 


29/03/94 






JP 


63106438 


A 


11/ U3/ Oo 


US 4874154 A 


17/10/89 


CA 


1311506 


A 


15/12/92 






GB 


2208130 A.B 


01/03/89 






JP 


63318332 


A 


27/12/88 


US 4957277 A 


18/09/90 


AT 


94623 


T 


15/10/93 






AU 


610893 


B 


30/05/91 






AU 


1698988 


A 


15/12/88 






CA 


1296026 


A 


18/02/92 






CN 


1037022 


A 


08/11/89 






DE 


3884064 


D,T 


14/04/94 






EP 


0295585 A,B 


21/12/88 






SE 


0295585 13 








ES 


2043730 


T 


01/01/94 






JP 


1026038 


A 


27/01/89 






KR 


9409221 B 


01/10/94 






SU 


1838689 


A 


30/08/93 





\ 



I'orm PCr'ISA'2!U (palcnl famiiy anncx^ (July 1992) 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION 



REC'D 2 6 JUN 20G0 



RfiffCtRT 





(PCT Article 36 and Rule 70) 




Appl i cant ' s or agent ' s fi 1 e re ference 

PCT 51001 AK 


fi^^D t-iTD-nit-o Arii^^T^ ^t;e Notification of Iransmittal of international 

Preliminarv' i^xammaiion Report (l orm I^C i lPi:A'416) 


Internationa] application No. 


International filing date (day month year) 


i*riority date (day month year) 


PCT/SE99/00395 


12 . 03 . 1999 


13.03. 1998 


international Patent Classification (IPC) or national classification and IPC 7 




B04B 9/12 // F16C 27/04, F16F 3/12 




Applicant 






Alfa Laval AB et al 







1 . This international preliminar>' examination report iias been prepared by this International Preliminar\^ Examining 
Authority and is transmitted to tlie applicant according to Article 36. 



This RliPORT consists of a total of 

□ 



sheets, including tiiis cover sheet. 



I "his report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings wiiich have 
been amended and are the basis for this report and/ or sheets containing rectifications made b)efore this Authority' 
{^ee Rule 70.16 and Section 607 of the Administrative Instructions under tiie PCT). 



These annexes consist of a total of 



sheets. 



Iliis rep<.irt contains indications relating to the following items: 
I ^ j Basis of thie report 



I 


□ 


II 


□ 


III 


□ 


IV 


n 


V 




VI 


□ 


VI 1 


□ 


VIII 


□ 



Priority 



and explanations supporting such statement 
Certain documents cited 



Date of submisMon of the demand 
23.08. 1999 


Date of completion of tiiis report 
14.06. 2000 


Name and mailing address of the IPEA/SE 

Patent- ocA\ r oa i s t T cr i nq s ve r ke t Tc-iex 
Box 5 05 5 17 978 

s - : — 4 ;^ s " K H 0 L^* pat ore g - s 
fac^imih' No. C S"6€'.' "2 8£ 


Authorized officer 

Sune Socle r in g / MRo 

Telephone No. 0 8 - 7 8 1 c; 0 0 



Form PCT/TPEA/409 (cover sheet) (Januar> 1994) 



IN I ERNATIONAL PRELIMINARY EXAMINAllON REPORT 



Intemalional application No. 

PCT/SE99/00395 



I. Basis of the report 



• This rqx^rt 
under Article 



has been drawn on the basis of (Replacement sheets which hcne been furnished lo the recel^^lng Office in response to an invitation 
J 4 are re ferred to m this report as original h- filed ' and are not annexed to the report since they do not contain amendments } 



:>< I the intemationa] application as onginally filed. 



□ 



□ 



the description- pages 

pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



- as originally filed. 

- filed with the demand 
. filed with the letter of 
. filed with the letter of 



the claims. 



. as originally filed. 

. as amended under Article 19. 

.filed with the demand, 

. filed with the letter of 

. filed with the tetter of 



□ 



the drawings. 



ah e ets / fig 
sheets / fig 
sh ee ta /fig 
sh ee ts /fig 



. as originally filed, 
. filed with the demand 
. filed with the letter of 
. filed with the letter of 



2. 7Tie amendments have resulted in the cancellation of: 
I I the description, pages 

j I the claims. 



Nos. 



I [ the drawings. sh e et& Tig 



3. r~1 ^^P^^ established as if (some of) the amendments had not been made, since thcv have been considered to go 
beyond the disclosure as filed as indicated in the supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary-: 



form PC 1, a^IiA'409 (Box I) (Januaiy 1994) 



IN^l KRNATIONAL PRt:LIMl]\ARY EXAMINA HON REPORT 



Inlemalional application No. 

PCT/SE99/0C 395 



V . Resoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Slatcmcnt 

Novelty (N) Claims 1 - j Cl \TiS 

Claims NO 

Inventive stq> (IS) Claims 1~1C' VKS 

Claims NO 

Industrial applicability (lA) Claims 1~1C ^^-^ 

Claims NO 



Citations and explanations 



The invention relates to a support device for a spindle, which 
carries centrifuge rotor of a centxxfuyal separaror and 

which is provided in a frame member by means of a bearing 
member to be rotatable about an axis of rotation. The support 
device comprises at least three support memb-ers, which are 
arranged to absorb relative movements between the centrifuge 
rotor and the frame member and which each is provided between 
the bearing member and the frame member and has a longitudinal 
axis extending outwardly with respect to the axis of rotation. 
Each support member comprises a helical spring memJoer, having 
a wire extending in an essentially helical path m such a 
manner tnat a space is formed between adjacent rounds of the 
wire . 



The object of the invention is to provide a support device, 
which from a construction point is less complicated than the 
support devices known up to now and by which the problems 
mentioned above may be remedied. In particular, it is aimed az 
supper:: dt;V_Lce offering an op'timal stiffness and 
concurrently an optimal dampening of the relative movements 
between the centrifuge rotor and the frame member. 

This object is achieved, as stated in the characterising part 
of claim. 1, in that each support member comprises a rubber 
material provided at least m said space and arranged to 
increase the stiffness of the support member and at the same 
tim.e to provide a dampening action of the support member. 
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at a support device stated in claim 1. The support device 
stated in claim 1 is therefore not obvious to a person 
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[54) Title: A SUPPORT DEVICF 



(57) Abstract 

The invention refers to a 
support device (6) for a spindle, 
which carries a centrifuge rotor of 
a centi-ifugal separator and which 
is provided in a frame member by 
means of a bearing member to be 
rotatable about an axis of rotation, 
'llie support device (6) comprises 
at least three support members (8) 
which are arranged to absorb rela- 
tive movements between tlie cen- 
trifuge rotor and the frame mem- 
ber and which each is provided 
betwe^.n the bearing member and 
the frame member and has a lon- 
gitudinal axis (s) extending out- 
wardly with respect to the axis of 
rotation. Each support member 
(8) comprises a helical spring el- 
ement (10), having a wire extend- 
ing in an essentially helical path 
in such a manner that a space is 
fomiexl between adjacent rounds 
of the wine. In order to increase 
the stiffness of the support mem- 
bers (8) and to provide a damp- 
ening of the relative movements, 
each support member (8) com- 
prises a rubber material (12) pro- 
vided at least in said spaces. 
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A support device 

10 THE BACKGROUND OF THE INVENTION AND PRIOR ART 

The present invention refers to a support device for a spindle, which 
carries a centrifuge rotor of a centrifugal separator and which is 
provided in a frame member by means of a bearing member to be 

15 rotatable about an axis of rotation, wherein the support device 
comprises at least three support members, which are arranged to 
absorb relative movements between the centrifuge rotor and the 
frame member and which each is provided between the bearing 
member and the frame member and has a longitudinal axis 

20 extending outwardly with respect to the axis of rotation, wherein 
each support member comprises a helical spring element, having a 
wire extending in an essentially helical path in such a manner that a 
space is formed between adjacent rounds of the wire. 

25 Conventional spindle support devices for centrifugal separators are 
mainly of two different kinds, namely support devices, in which 
helical springs apply a force to oscillation-dampening friction 
buffers, and support devices, which are constructed by resilient 
rubber elements producing a dampening effect by inner friction. 

30 

Such known support devices comprises many components, which 
make them complicated and expensive. The dampening properties 
of the friction buffers as well as of the rubber elements are difficult 
to calculate. On the friction dampening surfaces coatings (coke) are 
35 formed, which change the dampening properties and result in a 
great risk for jamming. In the friction buffers, wearing particles are 
formed, which reduce the lifetime of the support device. The 
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conduct of heat is insufficient in these known support devices, since 
rubber has a low heat conductivity and the friction surfaces of the 
friction buffers deteriorate the conduct of heat. 

5 WO89/10794 discloses an example of such a known support device 
for a centrifugal separator having a centrifuge rotor which is 
rotatable in a frame member by means of a bearing member. The 
support device comprises a number of support members extending 
radially outwardly from the bearing member and which each 

10 encloses a helical spring element. Consequently, these support 
members are arranged to permit relative radial movements between 
the centrifuge rotor and the frame member by being compressed in 
a respective space of the frame member. The helical spring 
elernentb thereby act On a pisiori movable in the space and abutting 

15 the outer wall of a bearing housing. By means of the spring 
constant of the helical spring elements, a certain stiffness of the 
known support device is obtained, which together with the resiliency 
of, for instance, the rotor spindle, determines the critical number of 
revolutions of the centrifuge rotor. In centrifugal separators, the 

20 helical springs of this type have to be dimensioned to the frequently 
very high stresses and fatigue risks to which they are subjected. 
The dampening of the radial movements is obtained by means of 
the friction which arises between the piston and its contact 
surfaces, in particular the outer wall of the bearing housing. The 

25 friction which arises results, in addition to the dampening of the 
relative movements, also in the generation of heat. Such a heat 
generation is not desirable and forces the bearing to operate at a 
relatively high temperature, which reduces the lifetime of the 
bearing. Another problem is that the arrangement of moving pistons 

30 is rather space requiring. Such a space may be difficult to provide 
for the support device in a centrifugal separator, in particular 
outside the so-called necte bearing. In addition, these known 
support devices have a rather complicated construction, which of 
course makes the manufacture and the mounting labour demanding 

35 and expensive. In addition, it is difficult to conduct heat away from 
the bearing member. 
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SUMMARY OF THE INVENTION 

The object of the present invention is to provide a support device, 
which from a construction point of view is less complicated than the 
5 support devices known up to now and by which the problems 
mentioned above may be remedied. In particular, it is aimed at a 
support device offering an optimal stiffness and concurrently an 
optimal dampening of the relative movements between the 
centrifuge rotor and the frame member. 

10 

This object is obtained by the support device initially defined, which 
is characterized in that each support member comprises a rubber 
material provided at least in said space and arranged to increase 
the stiffness of the support member and at the same time to provide 

15 a dampening action of the support member. By such a support 
member, a desired stiffness may be obtained by dimensioning the 
helical spring elements in combination with the design and choice of 
hardness of the rubber material. Since the stiffness determines the 
critical number of revolutions of the centrifuge rotor, one may by 

20 this design of the support device obtain a desired critical number of 
revolutions. A suitable level of the dampening of the relative 
movements may be obtained by dimensioning the rubber material 
between the wire rounds of the helical spring element, i.e. the 
rubber material is, according to the invention, arranged in such a 

25 manner that it has a dampening effect to said relative movements. 
The incompressible rubber material will thereby be subjected to 
alternatively compression, expansion and therebetween 
inhomogeous loads due to shearing or bending of the helical spring 
element and the rubber material. By providing a rubber material in 

30 this manner in the spaces of the helical spring element, a high 
stiffness may be obtained by means of smaller helical springs 
without any risk for overload and/or fatigue. The inner friction, which 
dampens the oscillating movements, generates heat which is 
uniformly distributed and conducted by the helical spring element. 

35 In comparison with previously known, similar support devices, a 
support device designed in this manner is space saving. 
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According to the invention, a desired dampening may be obtained 
by providing rubber material merely in the space between the wire 
rounds. According to an embodiment of the Invention, the wire is, 
5 however, at least partly embedded in the rubber material. In such a 
manner, the dampening effect of the rubber material may be 
increased and according to another embodiment, the dampening 
effect may be further increased by embedding substantially the wire 
in the rubber material. 

10 

According to a further embodiment of the invention, the wire is 
manufactured in a spring material, wherein the spring material is 
fixedly connected to the rubber material. In such a manner, the 
rubber material is forced to follow the movements of the helical 
15 spring element, i.e. the dampening of the rubber material is acting 
continuously. Thereby, the spring material may advantageously be 
fixedly connected to the rubber material by vulcanisation. 

According to a further embodiment of the invention, means are 
20 arranged to enable the pretensioning of the helical spring elements 
in the direction of the respective longitudinal axis. Furthermore, 
each support member may be provided in a space which is 
delimited by a stop member, wherein the stop member may be 
positionable in different positions along the longitudinal axis in 
25 order to obtain a variable pretensioning degree of the helical spring 
element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 The present invention is now to be explained by means of different 
embodiments described as examples and with reference to the 
drawings attached, in which 

Fig 1 discloses schematically a sideview of parts of a centrifugal 
35 separator having a support device according to the invention. 

Fig 2 discloses a radial section through the support device 
according to a first embodiment of the invention. 
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Fig 3 discloses a radial section through a support device 
according to a second embodiment of the invention. 
Figs 4-10 disclose sectional views of different variants of the 
support members of the support device according to the invention. 

5 

DETAILED DESCRIPTION OF DIFFERENT EMBODIMENTS 

Fig 1 discloses schematically parts of a centrifugal separator having 
a vertical spindle 1, which is journalled in a lower bearing 2 and an 

10 upper bearing 3. The lower bearing 2 is arranged to absorb 
essentially axial forces acting on the spindle 1 and the upper 
bearing 3 is arranged to absorb essentially radial forces acting on 
the spindle 1. The spindle 1 carries at its upper end above the 
upper bearing 3 a centrifuge rotor 4. The spindle 1 and the 

15 centrifuge rotor 4 are rotatable about an axis x of rotation and 
driven in the example disclosed via a screw gear 5 but may of 
course also be belt driven. 

In the example disclosed, the upper bearing 3 is supported by 
20 means of a support device 6 which is fixedly connected to a 
substantially stationary frame member 7 and which comprises six 
support members 8 uniformly distributed around the spindle 1, see 
also Fig 2, which counteract but permit limited relative movements 
between the spindle 1 and the frame member 7. In particular, the 
25 support device 6 is arranged to permit a limited pivoting movement 
of the spindle 1, and details connected thereto, such as the 
centrifuge rotor 4, and the upper bearing 3 in relation to the frame 
member 7. The support device 6 may comprise more or less than 
six support members 8. 

30 

Each of the support members 8 has a longitudinal axis s which 
extends substantially radially with respect to the axis x of rotation. 
Each support member 8 is, which appears from Figs 2 and 3, 
provided in a space 9 of the support device 6, which space has the 
35 shape of a substantially circular cylindrical hole extending in 
essentially the same radial direction as the longitudinal axis s with 
respect to the axis x rotation. Furthermore, each support member 8 
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comprises a helical spring element 10 which is formed by a wire 
extending in an essentially helical path in such a manner that the 
wire forms a body of rotation having an axis of rotation coinciding 
with the longitudinal axis s. Furthermore, the wire forms a space 11 
5 between adjacent rounds of the wire, see Figs 4-10. The wire is 
manufactured in an elastic, resilient material, preferably spring 
steel. 

According to the invention, each support member 8 comprises a 
10 rubber material 12 extending in at least said spaces 11. Figs 4-10 
disclose more closely how the rubber material 12 may be provided 
in relation to the helical spring element 10. 

In the embodiment disclosed in Fig 6, the rubber material 12 is 
15 substantially merely provided in the spaces 11 between adjacent 
rounds of the wire of the helical spring element 10, i.e. the rubber 
material forms a tubular body having a wall thickness which is 
essentially equal to the thickness of the wire. In the embodiments 
according to Figs 5 and 8, the wire is at least partly embedded in 
20 the rubber material 12. In Fig 5, the rubber material 12 extends to 
an outer delimiting surface of the body of rotation formed by the 
helical spring element 10 and in Fig 8, the rubber material 12 
extends to an inner delimiting surface of the body of rotation formed 
by the helical spring element 10. In the embodiment disclosed in 
25 Figs 4 and 7, the wire of the helical spring element 10 is completely 
embedded in the rubber material 12. 

In the embodiments according to Figs 4 and 7, the rubber material 
12 consequently forms an essentially complete, full body, which has 

30 an essentially circular cylindrical shape and in which the helical 
spring element 10 is completely embedded or enclosed. In the 
embodiments according to Figs 6-8, the rubber material forms a 
corresponding body having an essential circular cylindrical hole 13 
extending through the body in the direction of the longitudinal axis 

35 s. 
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In the embodiments according to Figs 9 and 10, the rubber material 
12 also forms a complete, full body having an essentially circular 
cylindrical shape and being provided with a circular recess 14 in 
one of the end surfaces, and with a circular recess 14 in each end 
5 surface, respectively. 

In all embodiments according to Figs 4-10, the resilient material of 
the wire is fixedly connected to the rubber material 12, preferably 
through a vulcanisation process. 

10 

As appears from Fig 2, each support member 8 is enclosed in one 
of the spaces 9 mentioned above by means of a stop member in the 
shape of a screw member 15 which is screwed into a thread of the 
space 9. The support member 6 abuts, by its radially outer surface 

15 the screw member 15 and by its radial inner surface the bearing 
housing 16 carrying the upper bearing 3. In particular, the radially 
inner end of the support member 8 is provided in a recess 17 of the 
bearing housing 16. By means of the screw member 15, it is 
possible to pretension the helical spring element 10 of the support 

20 member 8 to a desired degree of pretensioning in the direction of 
the longitudinal axis s. 

In the embodiment disclosed in Fig 3, the radially inner end of each 
support member 8 is provided in a piston member 18 which is 

25 displaceable in the recess 9 in the direction of the longitudinal axis 
s. The piston member 18 has a front surface 19 which is arranged 
to abut a peripheral surface portion 20 of the bearing housing 16 
During the relative movements mentioned above, the front surface 
19 will slide on the opposite surface portion 20, wherein the friction 

30 which arises contributes to a further dampening of the relative 
movements. 

It is to be noted that, as appears from Figs 2 and 3, both the end 
rounds of the helical spring element 10 are at least partly in heat 
35 transferring metallic contact with the bearing housing 16 and the 
stop member 15 of the support member 8, respectively, which 
facilitates the conduct of heat from the support member 8. 
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The present invention is not restricted to the embodiments 
disclosed but may be varied and modified within the scope of the 
following claims. 

5 

In the examples disclosed in the figures, the spaces between all the 
wire rounds of the helical springs are completely filled with rubber 
material. In order to obtain a desired stiffness and a desired 
dampening characteristic, it is possible however, within the scope of 
10 the present invention, to fill merely the spaces between a part of the 
wire rounds of the helical springs and/or the spaces may only partly 
be filled with rubber material. 

It IS to De noted that although the helical spring elements iO are 
15 disclosed in the shape of a circular cylindrical helical spring, it is 
possible within the scope of the invention to design these springs 
as conical helical springs. They may also have a cross-sectional 
shape which deviates from a circular shape. Moreover, the cross- 
sectional dimension of the wire of the spring element 10 disclosed 
20 in Figs 4-10 is only schematic. 

In the embodiments disclosed, the longitudinal axis s of all support 
members 8 extend in a common radial plane. However, it is also 
possible to provide the support members 8 in such a manner that 

25 the axes s extend in different planes, for instance, in two parallel 
radial planes in such a manner that every second support member 8 
is associated to one of the planes and every second support 
member 8 to the other plane. In such a manner, further space may 
be obtained so that more support members 8 than the support 

30 members disclosed in Figs 2 and 3 may be provided, for instance 
12 support members 8. 
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Claims 

1. A support device for a spindle (1), which carries a centrifuge 
rotor (4) of a centrifugal separator and which is provided in a frame 

5 member (7) by means of a bearing member (3) to be rotatable 
about an axis (x) of rotation, wherein the support device (6) 
comprises at least three support members (8), which are arranged 
to absorb relative movements between the centrifuge rotor (4) and 
the frame member (7) and which each is provided between the 

10 bearing member (3) and the frame member (7) and has a 
longitudinal axis (s) extending outwardly with respect to the axis (x) 
of rotation, wherein each support member (8) comprises a helical 
spring element (10), having a wire extending in an essentially 
helical path in such a manner that a space (11) is formed between 

15 adjacent rounds of the wire, characterized in that each support 
member (8) comprises a rubber material (12) provided at least in 
said space (11) and arranged to increase the stiffness of the 
support member (8) and at the same time to provide a dampening 
action of the support member (8). 

20 

2. A support device according to claim 1 , characterized in that the 
rubber material (12) is arranged in such a manner that it produces a 
dampening effect to said relative movements. 

25 3. A support device according to any one of claims 1 and 2, 
characterized in that the wire is at least partly embedded in the 
rubber material (12). 

4. A support device according to any one of claims 1-3, 
30 characterized in that the wire is substantially embedded in the 

rubber material (12). 

5. A support device according to any one of the preceding claims, 
characterized in that the wire is manufactured in a spring material 

35 and that the spring material is fixedly connected to the rubber 
material (12). 
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6. A support device according to claim 5, characterized in that the 
spring material is fixedly connected to the rubber material (12) by a 
vulcanisation. 

5 7. A support device according to any one of the preceding claims, 
characterized in that the longitudinal axis (s) of the support 
members (8) extends substantially radially with respect to the axis 
(x) of rotation. 

10 8. A support device according to any one of the preceding claims, 
characterized by means (15) which are arranged to enable a 
pretensioning of the helical spring elements (10) in the direction of 
the respective longitudinal axis (s). 

15 9. A support device according to any one of the preceding claims, 
characterized in that each support member (8) is provided in a 
space (9) which is delimited by a stop member (15). 

10. A support device according to claim 9, characterized in that the 
20 stop member (15) is positionable in different positions along the 
longitudinal axis (s). 
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